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Monographs on tuberculosis which devote considerable space to the
physical diagnosis of this disease usually omit a discussion of cardiac
displacements which are so frequently encountered in chests affected by
infiltration, fibrous degeneration, collapse, shrinkage and cavitation of
pulmonary tissue. Some mention is occasionally made of dextrocardia
as liable to occur in extensive right-sided lesions, but minor degrees of
displacement, which are so frequently taking place, are altogether for-
gotten. Some clinicians, however, have observed that dislocation of the
heart occurs in pulmonary tuberculosis more often than is generally
appreciated. Turban1 said that a displacement of the cardiac dulness sev-
eral centimeters to the right, with or without displacement of the heart, is
such a frequent symptom of moderate contraction of the right apex that
he considers it a typical and cardinal symptom of right apical disease of
some standing, and that it may be seen in many cases before the appear-
ance of tubercle bacilli in the sputum.
In their work on fibroid diseases of the lung, Sir Andrew Clark,
Hadley and Chaplin2 show that of forty-five cases of pulmonary fibrosis,
thirty-four had cardiac displacements from a half to 3 or 4 inches out
of its normal place. Similar conditions were found by these authors in
cases of fibroid phthisis.
In this country Pottenger3 has given the subject of cardiac displace¬
ment in tuberculosis considerable attention. He found dislocation of
the heart in some form and to some degree in all cases where either a
lessening or increase in the volume of the lung occurs. In another
paper4 he gives the following statistics as to its frequency: Of 162 hearts
examined, 58 were in practically the normal position, 27 were displaced
to the right and 77 were displaced to the left. Of the first-stage cases
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one was displaced and 10 were in normal position ; of the second-stage
cases, 4 were displaced and 17 were in normal position, and of the third-
stage cases, 99 were displaced and 31 were in the normal position.
In a clinical study of 2,344 cases of tuberculosis made at the Phipps
Institute,5 it was found that the heart was displaced in but 57 instances:
12 times downward, 31 times to the left and 14 times to the right; of
the last group, 5 were cases of complete dextrocardia. On the other
hand, Lawrason Brown" finds that while in the incipient stage the heart
Fig. 1.—Cavity in left upper lobe; thickened pleura at left base; heart dis¬
placed to left and downward. Aorta and trachea also dislocated.
is rarely appreciably displaced, in many patients in moderately advanced
stages the ordinary methods of exploration show some changes in the
position of the heart. From roentgenographic studies, C. L. Leonard7
found in a series of 100 cases of tuberculosis 26 displacements of the
heart and aorta; in 17 it was displaced to the right, in 4 to the left,
5. Norris, G. W.: Ann. Rep. Phipps Institute, 1906, ii, 235.
6. Brown, Lawrason: The Heart in Pulmonary Tuberculosis, Am. Jour. Med.
Sc., 1908, cxxxvi, 819.
7. Leonard, C. L.: Compensation by Displacement of the Thoracic Viscera in
Pulmonary Tuberculosis, Med. Rec., 1912, lxxxi, 1.
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and in 5 a rotation took place with an upward displacement of the heart
and aorta, so that the heart assumed an anteroposterior position. Leon¬
ard is of the opinion that marked alterations in the position of the
intrathoracic viscera occur in the earlier stages of tuberculosis without
visible changing of the excursion of the thoracic wall. Similarly,
Franchie f found that in many cases of phthisis the heart as well as the
aorta, are displaced. He found it in 37 per cent, of cases, and is of the
opinion that dislocation to the right is more frequent than to the left.
When the pulmonary lesions are of fairly symmetrical character on both
sides the heart is more commonly displaced to the right than to the left,
according to Francine.
In a recent paper Felix Oeri8 reports 413 cases of tuberculosis in
which the position of the heart was carefully studied. He found that in
43 per cent, of right-sided lesions and 82 per cent, of the left-sided lesions
the heart was displaced, or more or less shifted to the affected or more
affected side. It appears from Oeri's investigations that dislocations are
more likely to occur toward the left side, a view already expressed by
Lawrason Brown.8 This is not because left-sided lesions are more fre¬
quent—in fact, they are not—but for anatomical reasons to be dis¬
cussed later on. Ruedinger,0 on the other hand, states that dislocations
of the heart in phthisis is more frequently directed toward the right side
than to the left. Cases of tuberculosis of the right lung in which no
cardiac dulness can be discerned to the left of the sternum are not rare.
He explains it by the fact that the right lung is the larger lung, and its
force of retraction is more poAverful, so that traction on the mediastinum
will be more effective when pulling it out of its normal location than
retraction of the smaller left lung. On the other hand, Lawrason Brown
points out that it is readily seen that the displacement of the heart
may be much more pronounced when the right lung is affected, for the
displacement is most often associated with contraction of one lung. In
right apical lesions of some standing, even when the physical signs are
slight, the right border of the absolute cardiac dulness may be found
% inch or more to the right. Brown states, however, that marked dis¬
placement of the heart occurs much more frequently to the left than
to the right, owing, possibly, to the fact that the tension, when the left
lung contracts, is exerted more directly on the heart. For these reasons
a very frequent displacement of the heart is upward and slightly out-
t Francine, A. P.: The Effects of Tuberculosis on Intrathoracic Relations,
Am. Jour. Med. Sc, 1910, exxxix, 732; Intrathoracic Displacements in Pulmon¬
ary Tuberculosis, Bull. Johns Hopkins Hosp., 1910, xxi, 244.
8. Oeri, Felix: Herzverschiebung bei Lungentuberkulose, Beitr. z. Klin. d.
Tuberk., Brauer's, 1913, xxvi, 123.
9. Ruedinger, E.: Die Organverlagerung bei Phthise, Beitr. z. Klin. d. Tuberk.,
Brauer's, 1910, xvii, 151.
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ward. The heart, however, may be so greatly displaced to the left, fol¬
lowing contraction of the left lung, or pneumothorax, or pleuritic effusion
on the right, that the apex may be beyond the left anterior axillary line
or in the third intercostal space.
My own experience with tuberculous patients is in agreement with
that of Pottenger, Brown and Oeri. In a large number of cases of
phthisis in which I looked for the position of the heart while examining
the thorax, I found the heart dislocated in such a large proportion that
Fig. 2.—Cardiac displacement to the left and upward; bilateral pulmonary
lesion with cavity in left upper lobe. Note dislocation of the aorta to the left.
I wonder why text-books do not mention it, and why most clinicians
overlook it. In advanced cases of tuberculosis it is exceptional to find
the heart in its normal place. It appears, however, that even pathologists
have overlooked this fact, or at least have not taken note of it, perhaps
because post-mortem conditions do not show vividly the true location of
the heart and its relations to the surrounding lungs, especially in minor
degrees of displacement. Leonard7 mentions a pathologist who did not
believe that displacements could occur so frequently in the earlier stages
•of the disease; but since his attention was drawn to it, he found disio-
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cations very frequently at necropsies. It is only since roentgenography
has become a routine method of examination in these cases that the
displacements of the heart in tuberculosis are being appreciated. It
seems to me that by determining the location of the heart, we can, as a
rule, determine in which side the tuberculous lesion is located, or in
bilateral lesions which side is the older or more serious lesion, that is,
accompanied by destruction of lung-tissue and shrinkage.
Of 115 consecutive cases of pulmonary tuberculosis in which within
the last three months I have taken notes on the location of the heart,
I found that in 58, or 50 per cent., the heart was dislocated. Of 85
instances with early lesions 31, or 36 per cent., showed cardiac displace¬
ments. Of these 22 were displacements to the left and 9 to the right.
In other words, 70 per cent, of the displacements were toward the left
in early and second-stage cases of tuberculosis. Of 29 far-advanced
cases, 27 showed cardiac dislocation, of which 15 were to the left and 12
to the right. Here, again, we have 55 per cent, of displacements to the
left.
In the tuberculosis ward of Montefiore Home I found that among 18
far-advanced cases with right-sided lesions, or in which the lesion was
more extensive in the right side, 14 showed dislocations to the right and
4 to the left, and in one the heart was in its normal location. Of 19 left-
sided lesions, or lesions more extensive on that side, there were 15
displacements to the left, one to the right; in one instance there was
no displacement at all. Here the displacements were about equal
between the two sides, and, with some exceptions, the shifting of the
heart was toward the more affected side. In the cases which did not
follow this rule, we always found a reason for the anomaly to be explained
later on.
The mechanism of these dislocations of the heart is an interesting
topic for study. Experience with intrathoracic tumors, aneurysms,
pleural effusions and pneumothorax teaches that the heart is usually
displaced toward the healthy side in these cases. While during the
course of pulmonary tuberculosis we often encounter cardiac displace¬
ments of this kind, as in pleurisy, pneumothorax, etc., yet I do not
intend to speak about them in this paper. What concerns us here are
displacements in which the heart is displaced toward the affected side,
par attraction, some French writers call it. In the course of pulmonary
tuberculosis, especially in cases running a chronic course, the elastic lung-
tissue in the affected region is replaced by fibrous tissue. The lung thus
loses its elasticity to a great extent, and its motility suffers greatly.Shrinkage is another feature, thus making room for any intrathoracic
organ that may adjoin the affected part. In cases in which there is
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also vicarious emphysema of the opposite healthy lung—and they are
not at all rare—the mediastinum is pushed toward the affected side.
Thus in many cases of pulmonary tuberculosis we have in the chest a vis
a tergo and a vis a fronte both effective in displacing the heart toward
the affected side.
Within the pericardium the heart is free and smoothly movable ; other¬
wise it could not pulsate regularly and rhythmically. The pericardium
is connected above with the deep cervical fascia by a prolongation of
Fig. 3.—Tuberculous pleurisy and cavitation of left lung; heart displaced to
the left and downward; apex-beat in left axillary line.
the fibrous portion through the sheaths over the great vessels. Two
bands of fibrous tissue—known as the sternopericardial ligaments—con¬
nect the front of the pericardium above and below with the posterior
surface of the sternum. Below, the pericardium is connected with the
central tendon of the diaphragm closely and intimately. It is also firmly
bound to the cavai openings, but loosely attached to and easily separable
elsewhere. If its oblique position from right to left, as well as its
strong attachment to the diaphragm are borne in mind, it is clear that it
requires great force to move the heart to the right, while to the left
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it is more easily shifted. When either traction from the left side or
pushing from the right side occurs, and especially when both forces are
operative, the only resistance to be overcome is the upper attachment
to the great vessels which is yielding, as is evident from the frequent
dislocation of the aorta, trachea and even the larynx in cases of phthisis.
But when the forces involved are effective in displacing the heart to the
right, its intimate attachment to the diaphragm has also to be overcome.
It is for this reason that dislocations to the right are more often seen
in far-advanced cases of phthisis, especially such as are complicated by,
or which follow, adhesive pleurisy; while dislocations to the left may
take place in the early stages of the disease.
That the base, in spite of its attachment to the great vessels, is more
movable than the apex of the heart, has been proved experimentally and
also by roentgenographic studies of cases of pleural effusion by Bard,10
Pitres,11 Sallé12 and many others. It has been found that Avhen fluid is
injected into the left pleura there is no displacement of the heart till at
least 1,000 c.c. are injected, and only then the heart moves a little to
the right, but no more than 2 or 3 cm. When the injection of fluid is
continuecl,.ithe apex hardly moves, held as it is firmly by the central ten¬
don of the '' diaphragm, but the base does shift to the right, and the
whole body Wr the heart is moved forward, nearer to the anterior chest
wall. In crises of left-sided pleurisy with effusion, Carrière13 has found
confirmatory evidence through roentgenographic studies. An effusion
of from 700 to 1-,000 c.c. does not at all displace the heart ; the apex
re mains in its normaI'"'*plnee', and only \    * * the" patient assumes an
erect posture, or reclines on his right side, does the apex move from 2 to
4 cm. to the right, nearing the median line. In effusions of from 1 to 3
liters the long axis of the heart becomes vertical, the apex is lowered and
shifted to the median line;'Aid with an effusion of 3 liters it is moved
as far as the xyphoid appeîTdix. When the effusion exceeds this quan¬
tity, the heart is shifted completely to the right, but it is not swung
over, retaining as it does the normal direction of its long axis from right
to left and from above downward—the apex remains at the xyphoid
appendix and the base is shifted to the right hemithorax. Torsion is
never observed.
10. Bard: Refoulement du coeur \l=a'\droite et dextrocardie cong\l=e'\nitale,Lyon
m\l=e'\d.,1892, lxxi, 583; 1893, lxxii, 1; Refoulement du coeur \l=a'\droite dans les
\l=e'\panchementspleuraux, M\l=e'\d. moderne, 1897, viii, 185.
11. Pitres: Les signes physiques des \l=e'\panchementspleuraux et en particulier
sur les deplacements du coeur, Arch. clin. de Bordeaux, 1896, v, 1, 65, 241.
12. Sall\l=e'\De d\l=e'\placementsdu coeur par les \l=e'\panchementspleuraux gauches
au point de vue experimental et clinique, Th\l=e`\sede Paris, 1908-1909.
13. Carri\l=e`\re:D\l=e`\placementdu coeur et des organs abdominaux dans les
\l=e'\panchementspleuritiques, Presse m\l=e'\d.,1898, vi, 349.
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Of course, it is often different with cases of phthisis with strong
fibrous bands and pleuropericardial adhesions which immobilize either
the apex or the base and keep it in that position. In case the base is
immobilized, the apex may move through traction by some other fibrous
bands, and the heart assumes a vertical position within the chest, or the
axis may be reversed, running from left to right ; but this is exceedingly
rare. According to the amount, density, location and direction of the
adhesions and pulmonary retraction that may be present in a given
case of phthisis, the heart may be dislocated upward or downward, to
Fig. 4.—Cardiac dislocation to the right with rotation on its sagittal and
vertical axes; bilateral pulmonary lesion; adhesive pleurisy in right hemithorax.
the right or to the left. The apex may be lifted up to an extent as to
bring the heart in a horizontal position resting on the elevated dia¬
phragm. Clinical experience shows many of these anomalous disloca¬
tions when we look for them.
The usual location of tuberculous lesions is at the apices, and retrac¬
tion and scar formation occurs more often in the upper part of the
lungs and pleura, thus pulling the heart upward by fibrous bands running
to its base from the affected lung or pleura. When the traction comes
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from the left upper lobe the heart easily yields and moves upward and
to the left; when traction is exerted from the right apex, the effect
depends on the extent and kind of lesion in the lung. In eases with
strong fibrous bands running from the right pleura to the pericardium,
especially when there is also cavitation in the right lung making place
for its reception—here also Nature abhors a vacuum—and the left lung
is emphysematous, encroaching with its bulk on the right side of the
thorax, pushing the mediastinum toward the right, all obstacles are
overcome more or less and the heart moves to the right side ; in extreme
cases we may find under these circumstances complete dextrocardia with
the apex-beat to the right of the sternum. Shrinkage of the lung takes
place in both a horizontal and a vertical direction, and thus not only
the mediastinum, but also the diaphragm is often dislocated. Strictly
speaking, elevation of the diaphragm in one side will push the heart
upward and to the opposite healthy side; but inasmuch as fibrosis and
retraction of the lung not only pulls up the diaphragm vertically, but
retracts the lung horizontally, the heart is usually attracted toward the
affected side. When there is a pulmonary cavity and emphysematous
lung on the opposite healthy side, it is evident that the dislocation will
be toward the affected side.
In tuberculosis the position of the heart is consequently greatly
influenced by the position of the diaphragm. An elevation of the right
half of that muscle tends to shift the heart to the left; elevation of the
left half of the diaphragm first raises the apex of the heart, bringing it
into a horizontal position, and when the height of the left half of the
diaphragm greatly exceeds that of the right half, there may occur a
dislocation of the heart to the right. When pleuropericardial adhesions
are strong and dense they may pull the heart to the left and upward, as
we see in many cases of phthisis, especially those following adhesive
pleurisy of the left side.
Older writers spoke of a form of cardiac dislocation in which that
organ, fixed at its base by the great vessels, was swung over to the right
side like a door on its hinges. This has been found erroneous, as has
been shown in the excellent anatomical, clinical and experimental studies
of Bard,10 Pitres,11 Sallé12 and others; but we do know that rotation on
its sagittal and vertical axes often does take place. In the normal posi¬
tion of the heart the left ventricle is nearer the chest wall than the
right, which is turned to the back. As Oeri8 points out, traction exerted
on the right side brings the right ventricle nearer the chest wall, while
the apex is moved away from it; traction on the left side may increase
the obliquity of its position and pull the heart completely toward the
left. Cavitation in the left upper lobe, combined with fibrous bands run¬
ning between the pleura and pericardium, dislocates the heart not only
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to the left but also upward, and this is greatly assisted by the upward
displacement of the diaphragm, as Avas already mentioned. It must also
be borne in mind that the left half of the diaphragm is easily movable.14
Traction toward the right, if not very strong, may turn the heart on its
sagittal, and at times on its vertical axis, and as a result we find an
increase in the dulness to the right of the sternum, because the base of
the heart has approached the chest wall without much shifting, while the
apex, moved as it is backward, cannot be found on inspection and perçus-
Fig. 5.—Shifting of heart to the right Avith rotation on its sagittal axis in
an extensive right-sided tuberculous lesion.
sion. This explains some of the cases of vertical hearts which we find
so often in roentgenograms when examining advanced cases of
tuberculosis.
When we have two forces combined, as in traction on the right side
due to dry pleurisy with massive adhesions, pulmonary fibrosis, long¬
standing tuberculous pleurisy with formation of false membrane, pleuro-
pericardial adhesions which immobilize the heart and fix it in an
abnormal position, and an emphysematous lung in the left hemithorax
14. Sahli: Diagnostic Methods, Second American edition, p. 251.
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making place for itself by encroaching across the sternum to the right,
we may find complete and permanent dextrocardia. In these cases there
is no rotation of the heart with swinging all the way around on its point
of fixation at the great vessels, as was formerly thought. This Avould be
incompatible with life. As has been shown by recent experimental investi¬
gations at the necropsy-table and with the Roentgen ray, the heart is in
these cases pushed over to the right hemithorax in toio, the base is
usually displaced to the same extent as the apex, and it retains its natural
oblique position in the chest—its long axis is directed from above down-
Avard and from right to left. But instead of lying to the left of the
sternum, it is located to the right of the median line of the body. Care-
Jully studied cases of dextrocardia of this type have been reported by
Bard,10 Galliard,15 Lortat-Jacob and Laignel-Lavastine,10 Barbier17 and
many others. I encounter these cases comparatively often and at the
Montefiore Home I have had four under observation during the last
three years. They are very rare in acute cases, running speedily to
termination by death, but in those which run a chronic course extending
over many years, dextrocardia may occur in extensive right-sided lesions.
They also occur in cases of pleurisy which are strongly adhesive from
the »beginning, and follow rapid absorption of a pleural exúdate when
the lung does not reexpand quickly to fill up the space left vacant by the
disappearance of the fluid. In these cases the pleura forms a thick shell
around the collapsed lung into which it sends forth thick fibrous bands.
When the latter contract they may drag the mediastinum, thus filling
up vacant space in the right hemithorax.
I want to say a few words about those rare cases of dextrocardia in
which the base of the heart remains in nearly its normal position, Avhile
the apex is found in the right mammillary line, or even further toward
the axilla; the direction of its long axis is from above doAvnward and
from left to right. It was this sort of case of dextrocardia that formerly
led to the belief that in some dextrocardias the heart is SAvung over to
the right side. As has already been stated, such dextrocardias do not
exist because the kinking of the great vessels would promptly extinguish
life. These forms of dextrocardia usually occur in the following man¬
ner : An effusion into the left pleura pushes the entire mediastinum to·
the right and keeps it there until the fluid is absorbed or removed. In
the vast majority of cases the heart then returns to its normal location-
15. Galliard, M. L.: Dextrocardie par attraction, Bull. et m\l=e'\m.Soc. m\l=e'\d.d.
h\l=o^\p.de Paris, 1908, xxv, 634.
16. Lortat-Jacob and Laignel-Lavastine: Dextrocardie acquise par retraction
pleuro-pulmonaire avec caverne tuberculeuse, Bull. et mem. Soc. m\l=e'\d.d. h\l=o^\p.de
Paris, 1906, xxiii, 814.
17. Barbier: Un cas de dextrocardie au cours d'une sclerose pulmonaire tuber-
culose droite, Bull. et. m\l=e'\m.Soc. d. h\l=o^\p.de Paris, 1900, xxvii, 187.
Downloaded From: http://archinte.jamanetwork.com/ by a New York University User  on 06/18/2015
on the left side; but in some rare cases in which the right pleura is
affected, the apex of the heart, while sojourning in the right hemithorax,
is bound down by strong pleuropericardial adhesions, so that while the
base, which is free, moves back to its normal place, the apex remains
fixed in its abnormal position. Such a case has been reported in detail
by Chalier and Bebattu,18 and in one case that I have seen this was the
only plausible explanation for the anomalous position of the heart.
Fig. 6.—Acquired dextrocardia.
While in most cases of cardiac dislocation in tuberculosis the heart is
displaced toward the affected side and in bilateral lesions to the side in
which the older and more serious lesion is found, there are many excep¬
tions. Pleuropericardial adhesions often prevent dislocation of the
heart, which ordinarily would be pulled or pushed out of place. At
times we encounter extensive infiltration, or a large cavity in the right
upper or middle lobe, while the heart is dislocated 1 or 2 inches to the
left. In these anomalous cases I almost invariably found that in addi-
18. Chalier, J., and Rebattu, J.: Des dextrocardies acquises, Paris m\l=e'\d.,1912,
p. 365.
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tion to the lesion in the right lung, there was also a thickened pleura
at the left base, adherent to the left side of the pericardium which pulled
and fixed the heart toward the left side.
The routine methods of physicial exploration show the location of
the displaced heart in phthisis easily and vividly; but in many cases the
diagnosis is very difficult, and occasionally almost impossible. The side
of the heart adjoining the healthy lung is easily made out by percussion,
but the cardiac dulness at the side adjoining the affected lung merges
with the dulness of the infiltrated and consolidated lung-tissue or thick¬
ened pleura, and is difficult to separate by any method of percussion.
The fluoroscope and the roentgenographic plate also fail at times to
show a definite outline of the borders between the heart and lung.
Indeed, I have found in many cases that the orthodiascope was of no
value, because extensive infiltration and thickened pleura have obscured
all outlines which in normal subjects show such a clear picture of thé
heart and lungs. The diagnosis of dextrocardia is also sometimes diffi¬
cult. Of course, from complete transposition of the viscera it is easily
distinguished when the location of the liver, spleen, etc., is noted; but
when we find the heart on the right side, the apex beating to the right
of the sternum and the liver, spleen, etc., in their normal locations, the
question may arise whether we are not dealing with one of those rare
cases of congenital transposition of the heart in which this is the only
organ displaced. This is especially true of cases in which the heart was
dislocated by a latent pleurisy during infancy of which the patient can
give no account. The electrocardiograph may give us positive informa¬
tion in these cases, as by a study of the records from the different leads
the axis of the heart may readily be determined. We had a case at the
Montefiore Home in which the question arose whether it was congenital
or acquired, and the Boentgen ray could give no positive diagnostic
clues. The electrocardiogram taken by Dr. B. S. Oppenheimer, however,
showed a normal tracing.
Wrhile percussing and auscultating these chests, it is to be borne in
mind that the heart is not only shifted from left to right, but in many
cases there is also some rotation of that organ on its vertical or sagittal
axis—the base approaching the chest wall, while the apex is shifted
away from it. As a result it often happens that the point at which
the impulse of the apex is apparently found is altogether the impulse
of the right ventricle. Occasionally we find two points with impulse
beneath—one in the second or third right intercostal space, and another
near the xyphoid cartilage. As a general rule, we may say that when
on inspection palpation and auscultation we find the heart-beat at only
one point, it is the base or the right ventricle which is visible and pal¬
pable, because in these cases the apex is turned away from the anterior
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chest wall; when two points are found with impulses, the one to the
left represents the apex and the one to the right represents the base for
reasons just made clear.
Even in moderate dislocations we find that the cardiac sounds
undergo important modifications. While it is undoubtedly true that the
great frequency of the accentuation of the second pulmonic sound, as well
as the impulse at the second left intercostal space near the sternum, are
due to pulmonary retraction, yet in a large number of cases the disloca¬
tion of the heart and rotation on its vertical axis are responsible for it
Fig. 7.—Acquired dextrocardia; large cavity in right upper and middle lobes;
thickened right pleura; vicarious emphysema of left lung.
in a great measure. Similarly, often no apex-beat can be seen or felt,
although percussion and auscultation show that it is located in its nor¬
mal place. In some this is due to an emphysematous lung covering the
apex, but in others rotation with shifting backward is responsible. At
times we find that although the apex is shifted to the left, the cardiac
impulse remains within the mammillary line, which is also due to rota¬
tion of the heart on its vertical or sagittal axis. The fact is that two
cases of cardiac dislocation showing the same signs and symptoms are
very rare, which is clear when we bear in mind the various directions
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in which traction by fibrous bands may be exerted and the different
locations of shrinking pulmonary tissue, cavitation, compensatory
emphysema, as well as the condition of the pleura in its relation to the
pericardium, and above all the position of the diaphragm. It has been
my impression that in displacements to the left, the second pulmonic
sound is very frequently accentuated, while dislocations to the right are
more often accompanied by an accentuation of the aortic sounds. In
both cases it may be due to either greater conductivity of densely infil¬
trated, lung tissue, to obstruction of the pulmonary circulation as in
emphysema, or to the fact that the base of the heart has been moved
nearer to the anterior chest wall.
The effects of cardiac dislocations on the circulation and on the gen¬
eral condition of the patient depend on several factors, especially the
Tapidity with which it is accomplished, the distance it is dislocated out of
its normal position, and also the mode of displacement. Most dislo¬
cations are found in very old and chronic cases, mainly in fibroid
phthisis, and the effects on the circulation come on slowly and insidiously,
the heart adapting itself more or less to its new position. Pottenger3
observed a case in which the heart moved more than 1 inch to the right
within a few clays' time OAving to the formation of a large cavity in the
right lung near the heart border. The symptoms Avere extreme weak¬
ness, dyspnea, rapid heart-action and a tendency to syncope, loss of
appetite and nausea, especially when the patient changed his position.
In a case under my care, the heart was dislocated upward and to the left
about l1/? inches out of place within two weeks, and the patient, a boy
aged 15, suffered from extreme prostration, dyspnea and tachycardia,
and also showed signs of cerebral anemia.
In all the chronic cases of tuberculosis in which the heart is appre¬
ciably dislocated, tachycardia is a constant symptom; but tachycardia
is a cardinal symptom of phthisis without cardiac displacement, and
lias been attributed by various authors to pressure on the vagus by
¿wollen bronchial glands, or fibrous scars, etc., and also to the toxemia
of the disease. In cardiac dislocation, however, we have an added
mechanical factor. In my experience annoying tachycardia is extremely
rare in afebrile cases of phthisis, unless there is also cardiac dislocation,
when it becomes an important symptom, and the least exertion results
in severe palpitation, dyspnea, weakness, etc. Ruedinger believes that
there are undoubtedly forms of tuberculosis in Avhich the rapid heart-
action is primarily due to disturbances in the mechanism of the heart as
a result of the dislocation. When    examine these cases fluoroscop-
ically, we find obvious reasons for cardiac embarrassment in the dis¬
placement of the thoracic organs. Some healed cases of tuberculosis
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remain permanently with tachycardia, and inasmuch as toxemia cannot
be held responsible for the rapid heart-action in inactive cases, the
dislocation of the heart may be held accountable.
SUMMARY AND CONCLUSIONS
Cardiac dislocations are very frequently found in pulmonary tuber¬
culosis. In far-advanced cases of phthisis it is exceptional to find the
heart in its normal location, over 75 per cent, of cases showing displace¬
ments of the heart. In moderately advanced cases between one-third and
one-half show displacements, and even some early cases are thus affected.
The dislocation is usually produced by traction exerted from the
affected side. Pulmonary collapse and retraction, cavitation and fibrous
bands running from the pleura to the pericardium drag the heart out
of its normal place. Pressure exerted by a vicariously emphysematous
lung on the opposite side greatly assists in displacing the heart to the
affected side, or, in bilateral lesions, to the side which has the older or
more serious lesion. In many cases we can determine in which side the
tuberculous lesion is located, or in bilateral lesions in which side the older
of more extensive lesion is located, by determining the location of the
heart.
Dislocations take place more often toward the left hemithorax than
toward the right for various anatomical reasons, mainly, however, because
of the oblique position of the heart from right to left, and the strong
attachment of the mediastinum to the central tendon of the diaphragm,
which greatly counteracts traction exerted from the right pleura and
lung. As a result we find that about two-thirds of all displacements are
toward the left side. In far-advanced cases the displacements are about
equal between the two sides of the chest, and dextrocardia is not uncom¬
mon. Acquired dextrocardia is almost invariably of tuberculous origin.
In many cases of phthisis the heart is not only dislocated, but also
rotated on its sagittal or vertical axis. In the normal position the car¬
diac apex is nearer the chest wall than the base. Traction exerted on
the right side of the mediastinum may bring the base of the heart nearer
the chest wall and push or pull the apex away from it. Elevation of the
diaphragm also has a great influence on the position of the heart, and
together with pleuropericardial adhesions may dislocate the heart in any
manner—upward, downward, to the right or left; may bring it in a
horizontal or vertical position, etc.
In the majority of cases the diagnosis of displacement can be made
by percussion, auscultation and roentgenoscopy ; but in some cases only
the side of the heart adjoining the healthy lung can be mapped out by
percussion, while on the opposite side its dulness merges with that of the
pulmonary or pleural lesion and cannot be differentiated easily, and at
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times even the Roentgen ray is of no avail. In dextrocardia a good guide
is the cardiac impulse. When we find only one point with an impulse,
it is usually the right ventricle that pulsates and not the apex, because in
these cases the latter is turned away from the anterior chest wall ; if we
find two points with pulsation, the one to the left represents the apex
and the one to the right the base or the right ventricle.
While tachycardia and dyspnea of phthisis are usually due to toxemia
of the disease, the cardiac displacements are also responsible to some
extent. Many patients cured of tuberculosis remain with permanent
cardiac embarrassment because of the displacement of the heart.
1337 Madison AA'enue.
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